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[57] ABSTRACT 
A means for and method of closing an opening in a body 

housing electrical component vmeans having external 
terminal means. The means for and method of closing 
the body includes immersing in a bath the body having 
an opening communicating with a void in the body and 
electrical component means in the void in the body. The 
body immersed in the bath has the void ?lled with mate 
rial of the bath thru the opening. While immersed in the 
bath, the body is contacted with means for closing the 
opening of the body so as to retain the electrical compo 
nent means and material of the bath within the body. 
The closed body with the electrical component means 
and material of the bath is then removed from the bath. 

The means and method have particular applicability to 
closing open ends of plastic bodies housing electronic 
components such as capacitors while the bodies and 
components are immersed in a bath of liquid material. In 
the event the electronic component is a paper type 
capacitor, the bath is a liquid material such as oil or 
wax-oil compounds having a high dielectric constant. 
Preferably, the open ends of the plastic bodies are 
closed by ultrasonically welding plastic material to the 
plastic bodies to close the open ends of the bodies while 
the bodies and their cooperatively associated electronic 
components are immersed in the liquid bath. 

5 Claims, 4 Drawing Figures 
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ELECTRONIC COMPONENT AND METHOD 

The present invention relates means for and method 
of closing an opening in a body housing electrical com 
ponent means, and, more particularly, to closing, while 
immersed in a bath, an open end of a plastic body hous 
ing electrical component means. 
The electrical component cooperatively associated 

with the housing may be any suitable electrical compo 
nent such as a capacitor, resistor, inductor, battery, 
diode, transistor and the like. However, in the interest 
of a clearer showing of the concepts hereinafter de 
scribed, the concepts will be described with reference 
to a paper type capacitor. Nevertheless, it should be 
appreciated that the concepts are also applicable to 
other types of electrical components. ’ 
A paper type capacitor typically includes alternate 

layers of paper such as Kraft paper and metallic foil 
such as aluminum foil convolutely wound into a tight 
roll. The convolutely wound roll is vacuum impreg 
nated with a mineral oil or suitable synthetic liquid 
material having a high dielectric constant to improve 
the operating performance of the paper type capacitor. 
The convolutely wound roll is then inserted in a hous 
ing to provide physical protection for the roll and, just 
as importantly, to help minimize contamination of the 
roll by means such as moisture and the like which can 
have a harmful effect on the electrical characteristics of 
the paper type capacitor. The open end of the metal 
housing can be hermetically sealed or sealed by a metal 
lic cap. The selection of housing material for th‘e‘paper 
type capacitor has an effect on the life of the capacitor. 
For example, small amounts of moisture gaining en 
trance-to the capacitor at any time during manufacture 
that are not removed in some fashion can have harmful 
effects on the electrical characteristics of the capacitor. 
Typically, hermetically sealed metallic housings for 

paper type capacitors are expensive, but, nevertheless, 
they are excellent housings from the standpoint of help 
ing to minimize the ingress of contaminants such as 
moisture to the capacitor after the housing is hermeti 
cally sealed. A less expensive paper type capacitor is a 
metallic housing having its open end closed by a metal 
lic seal. The metallic seal is compressively retained by a 
suitably swaged or rolled-over edge portion of the 
housing. Ideally, a paper type capacitor in a metallic 
housing has its open end closed in an atmosphere which 
is as relatively free of harmful contaminants. Prior to 
closing the open end of the metallic housing for the 
paper type capacitor, the housing is ?lled with oil or an 
oil-wax compound having a high dielectric constant so 
as to improve the operating performance of the paper 
type capacitor. Typically, providing the housing with 
oil or an oil-wax compound is accomplished by ?lling 
the housing through an aperture in the seal (hermetic or 
metallic) and closing the aperture in the seal with a 
plug. 
Another disadvantage of the paper type capacitor is 

the terminal construction usually associated therewith. 
The terminal construction includes at least two separate 
parts, joined together to form the terminal. The two 
separate parts are an external L-shaped terminal and an 
electrical feed-thru, rivet-like means that projects 
through an aperture in the terminal and is swaged. 
Should the pressure used during the swaging operation 
be excessive, harmful cracking of the seal may occur; 
should the pressure used during the operation be inade 
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2 
quate, leakage of atmosphere into the capacitor housing 
through the terminal may occur. 
A feature of the present invention is directed to clos 

ing the open end of a housing through which electrical 
component means has been inserted into a void of the 
body while the body is immersed in a bath. Another 
feature of the invention is to provide a means for and a 
method of closing the open end of a housing for an 
electrical component such that the ingress of contami 
nants to the interior of the housing is minimized during 
the closing operation. Preferably, the housing and the 
means for closing the open end of the housing are of 
plastic material and ultrasonic forces are used to join the 
means for closing the opening to the housing while the 
housing is immersed in a liquidbath. A further feature 
of the invention is a molded electrical feed-thru termi 
nal assembly. Other features of the invention will be 
apparent from the drawing, the following description 
and the appended claims. 

In the drawing: 
FIG. 1 is an enlarged, exploded cross sectional view 

of a paper type capacitor just prior to closing the open 
end of the capacitor housing; ~ 
FIG. 2 is a diagramatic illustration of the paper type 

capacitor of FIG. 1 immersed in a bath and ultrasonic 
welding equipment used to assist in closing the open end 
of the housing for the paper type capacitor; 
FIG. 3 is a diagramatic illustration of the equipment 

in position to assist in closing the open end of the hous 
ing for the paper type capacitor; and 
FIG. 4 is an enlarged cross sectional view of a paper 

type capacitor having its open end closed using the 
concepts of the invention. 
One form of an electrical component embodying the 

concepts of the present invention is illustrated in FIG. 1. 
The electrical component 10, a convolutely wound 
paper type capacitor roll, is suitably positioned or 
seated in void 11 of housing 12. The electrical compo 
nent 10 is inserted into the void 11 through open end 13 
of the housing 12. 
The construction of a paper type capacitor can vary 

widely. The species shown in FIG. 1 is a non-polar type 
capacitor and includes alternate layers of Kraft paper 
(not shown) and aluminum foil (not shown) convolutely 
wound into a tight roll to provide electrical component 
10. Adjacent aluminum foils (not shown) include out 
wardly projecting tabs 14 and 15. One of the tabs serves 
as the inner winding tab of the paper type capacitor roll 
10 whereas the other tab serves as the outer winding tab 
of the paper type capacitor. U.S. Pat. No. 3,648,337 and 
U.S. Pat. No. 3,680,203 show convolutely wound paper 
type capacitors and disclose methods of making such 
capacitors. 
Housing 12 may be formed from any suitable dielec 

tric material that is economical, structually strong,. 
chemically inert to the materials contained withing the 
housing and that can be welded to another material. 
Such materials are thermoplastic materials including 
but not limited to polypropylene, polyamide, polysty 
rene, polycarbonate, and polyacetate resins and nylon. 
The housing 12 includes an elongated, curved side wall 
16 closed at one end by an end wall 17. The end wall 17 
opposite the open end 13 and the side wall 16 cooperate 
to de?ne the void or cavity 11. The side wall 16 termi~ 
nates at open end 13 which de?nes an annular lip 18. 
Means 19 for closing the open end 13 of the housing 

12 is preferably of the same thermoplastic material as is 
the housing. The means 19 has the con?guration of the 
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lip 18, that is, if the lip is annular, means 19 is annular; if 
the lip 18 is oblong, means 19 is oblong etc. Preferably, 
the means 19 includes several features such as an annu 
lar V-type energy director 20 to concentrate the energy 
used to join the means 19 to the housing 12 on the lip 18. 
Means 19 also includes an annular locating shoulder 35 
suitably dimensioned to abut with the side wall 16 of the 
void 11 in the manner shown in FIG. 4. 

External electrical termination for the electrical com 
ponent 10 is achieved by U-shaped terminal means 21 
and 22. The U-shaped terminal means 21 and 22 are 
retained in the means 19 by forming softened thermo 
plastic material of the means 19 around the terminal 
means 21 and 22 prior to the‘ thermoplastic becoming 
rigid. It should be appreciated that a closure is formed 
around the terminal means without a swaging opera 
tion. Prior to closing the open end 13 of housing 12, tabs 
14 and 15 are attached to the terminals 21 and 22, re 
spectively, by any suitable means such as by welding 
the free ends of tabs 14 and 15 to the respective bases of 
the terminals 21 ans 22. 
Referring now to FIGS. 2 and 3, a diagramatic illus 

tration of means 23 used to join the means 19 to the lip 
18 to close the open end 13 of housing 12 is illustrated. 
FIG. 2 shows the housing 12 for the paper type capaci 
tor roll 10 immersd in a bath 24. Note that liquid 25 of 
the bath ?lls space of the void 11 not occupied by the 
paper type capacitor roll 10 by flowing thru open end 
13 of the housing 12. By immersing the entire housing 
12 in the bath 24, the entire unoccupied void 11 of the 
housing is ?lled by the liquid 25 of the bath. 
A suitable means to accomplish joining of means 19 

for closing open end 13 to the lip 18 of housing 12 is 
ultrasonic welding means 26. The ultrasonic welding 
means 26 includes a vibrator welding head or horn 
means 27 connected to an alternating current supply 
(not shown), base 28, and support frame 29 for properly 
positioning welding horn means 27 with respect to the 
parts to be welded. Welding horn means 27 is brought 
into contact with means 19 in the manner shown in 
FIG. 3 with the proper time of exposure, amount of 
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pressure applied and ultrasonic vibration frequency to ' 
weld the thermoplastic parts together. The close 
contact between the V-shaped energy director 20 and 
the lip 18 at the open end 13 and the friction generated 
by the high frequency vibration in the two parts at 
points of contact therebetween causes the two parts to 
join together without the use of welding current. It 
should be recognized that if the thermoplastic material 
does not transmit vibrations, ef?ciently, limited joining 
of the parts occurs. The geometry of the joint also af 
fects weld strength and quality. The amount of power 
delivered to the parts helps determine the speed and 
quality of a weld. Ultrasonic plastic welding appears to 
apply only to thermoplastic since thermoset resins tend 
to decompose when heated. 

Positioned on base 28 and secured thereto by suitable 
fastening means such as bolts 30 is the bath 24 which 
holds a suitable bath material 25. For paper type capaci 
tors, a suitable bath material 25 is a liquid such as min 
eral oil, wax-oil, compound or similar synthetic material 
having a high dielectric constant. A heating element 33 
circumscribes the bath 24 and is used to elevate the 
temperature of the bath material 25 to a temperature of 
about 100° C during closing of open end 13 of the hous 
ing 12. Disposed in the bath 24 and below the level of 
the liquid 25 is a holder 31. The holder 31 is secured to 
the bottom of the bath by suitable fastening means such 
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4 
as screws 32 and is provided with an adjustable gripping 
plate 34 for suitably retaining the housing 12 during 
closing of the open end 13 of the housing. 

Illustrated in FIG. 4 is a cross sectional view of the 
housing 12 after means 19 has been ultrasonically 
welded to lip 18 of the housing and also shows a portion 
of the liquid 25 of bath 24 sealed therein. 
For purposes of illustration and not for limitation the 

following example is given. 
Bath 24 is ?lled with mineral oil 25 to the level illus 

trated in FIGS. 2 and 3. The holder means 31 is then 
adjusted to hold the open end 13 of housing 12 up 
wardly with gripping plate 34 adjusted to retain the 
housing 12 in position during the closing operation. The 
housing 12 and electrical component 10 in the void 11 of 
the housing is immersed in the liquid 25 of the bath 24. 
Immersing housing 12 with electrical component 10 in 
the void 11 in bath 32 causes liquid of the bath to flow 
into void 11 of the housing and ?ll the void 11 not 
occupied by the electrical component. Housing 12 is 
secured in holder 35. The temperature of the liquid 25 is 
raised to a temperature at approximately 100° C. 
With housing 12 position in bath 32 as shown on FIG. 

3 and energy director means 20 in contact with the 
annular lip 18 of the housing 12, ultrasonic vibrator 
horn 27 is lowered into the contact with the upper 
surface of means 19. The horn 27 is vibrated at about 
20,000 vibrations per second. Suf?cient pressure is ex 
erted by horn 27 on the means 19 to establish an ultra 
sonic wave path. The discontinuity at the interface 
between the energy director means 20 of the means 19 
and the lip 18 of the housing 12 generates a Suf?cient 
amount of friction to melt suf?cient amounts of the 
energy director and the lip 18 to cause joining therebe 
tween. The time and frequency of vibration associated 
with closing process varies depending on a number of 
factors including on the type of thermoplastic material 
of the housing 12 and means 19, the material of the bath, 
and the shape of the horn 27. 
A preferred material for housing 12 and means 19 for 

closing the housing is polypropylene. The housing 12 
and means 19 should be of the same material as dissimi~ 
lar materials do not respond well to ultrasonic welding. 

It is seen that closing the open end 13 of housing 12 
while immersed in a liquid bath helps to completely ?ll 
an area de?ned by wall 16, bottom 17 and closure means 
19 to minimize ingression of contaminants into the hous 
ing and to reduce the possibility of any air or contami 
nants from being sealed in the area during closing oper 
ation. 
As closing of the open end 13 of the housing 11 is 

realized, the liquid 25 in void 11 is slightly compressed 
due to the con?guration of means 19. Compressing the 
liquid 25 in the void 11 tends to aid in the saturation of 
the paper with the liquid. 

It is recognized that means other than an ultrasonic 
plastic welding means can be used to join means 19 to 
the lip 18 of housing 12 to close the open end 13 of the 
housing. 
While the invention is illustrated and described in 

presently preferred embodiments, it will be understood 
that variations and modi?cations may be effected with 
out departing from the concepts of the invention. 

I claim: 
1. A method of closing and sealing an open end of a 

body housing electrical component means having exter 
nal terminal means, the method comprising the steps of 
immersing in a bath a body having an open end con 
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nected to a void in the body and electrical component 
means in the void in the body, ?lling the void of the 
body immersed in the bath thru the open end with mate 
rial of the bath, contacting the immersed body with 
means for closing and sealing the open end of the body 
to retain the electrical component means and material of 
the bath within the body, initiating bonding of a contin 
uous substantially V-shaped means of the means for 
closing and sealing the open end of the body to a contin 
uous lip circumscribing the open end of the body prior 
to ?nally positioning the means for closing and sealing 
the open end of the body with‘ respect to the body, 
compressing material of the bath in the void of the body 
during the bonding together of the body and the means 
for closing and sealing the open end of the body by 
means carried by the means for closing and sealing the 
open end of the body while the body and the means are 
immersed in the bath, and removing from the bath the 
bonded together body and means for closing and sealing 

5 

s.. 0 

5 

20 

25 

30 

35 

45 

50 

55 

65 

6 
the open end of the body with the electrical component 
means and material of the bath. 

2. The method of claim 1, wherein the body and the 
means for closing and sealing the open end of the body 
are each thermoplastic. 

3. The method of claim 2, wherein the step of bonding 
together the body and the means for closing and sealing 
the open end includes ultrasonically bonding the body 
to the means for closing and sealing the open end of the 
body. 

4. The method of claim 2, wherein thermoplastic 
material of the body and of the means for closing and 
sealing the open end of the body are substantially the 
same material. 

5. The method of claim 1, wherein the means carried 
by the means for closing and sealing the open end of the 
body includes a shoulder adapted to project into the 
void of the body. 
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